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JOINT SUPPORT 
Cross-Reference to Relate d Applications 
This application claims priority from U.S. Provisional Patent Application Serial No. 
60/012,187 entitled "JOINT SUPPORT' filed on February 23, 1996. 

Technical Field 

The invention relates generally to devices for supporting a joint in the limb of an 
animal, such as the joint between the tibia and the tarsus. The invention is attachable to desired 
bones of the animal via bone pins that penetrate the bone and extend through the animal flesh Put 
another way, the joint support of the present invention is an external bone-joint fixator. The joint 
support has certain adjustable features, but once it is placed in an adjusted position, the joint 
support has a single degree of freedom about a hinge. When attached to preselected bones of an 
animal so that the hinge overlies a joint located between the bones, the joint support limits 
movement of that joint to the single degree of freedom of the support. 

Background Art 

It is known to attach an external, mechanically hinged joint brace to a human limb, 
with the hinge overlying a joint in that limb. For example, U.S. Patent No. 5,376,091 discloses 
several such braces. Another such conventional brace is known as the Richards-Hlizarov System 

However, conventional joint braces have been constructed only for application to 
human joints. Such joint braces are ineffective for application to animals, at least in part because 
they are too complicated, and thus likely to be damaged or otherwise disturbed by the animal while 
wearing the brace. Conventional joint braces are also structurally inadequate for joints in animal 
limbs. 

Summary of the Invention 

The present invention provides a joint support that effectively supports the joints of 
animals, and is particularly suited for use with domesticated animals such as dogs and cats. The 
invention generally includes a hinge, a radial support element attached to one side of the hinge, and 
a transverse support element attached to the other side of the hinge. The transverse element rotates 
relative to the radial element, with the transverse element rotating tangenually about the hinge. 
Tangential rotation means that the axial portion of the transverse element closest to the axis of 
rotation of the binge defines substantially a circle as it rotates around the hinge, and the longitudinal 
axis of the transverse element is about tangent to the defined circle. 

In the preferred embodiment, the hinge includes what is referred to as a radial block 
and a transverse block, with the radial block being that portion of the hinge that is attached to the 
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In the preferred embodiment, the hinge includes what is referred to as a radial block 
and a transverse block, with the radial block being that portion of the hinge that is attached to the 
• radial support element, and the transverse block being that portion of the hinge that is attached to 
the transverse support element The radial support element is fixed to the radial block, and the 
transverse support element extends through the transverse block to define an anterior portion and a 
postenor portion of the transverse element. In one embodiment of the present invention, the 
transverse element is releasably retained whhin the transverse block by a setscrew so that the 
proportion of the length of the anterior portion to the length of the posterior portion can be 
adjusted as necessary. Alternatively, the transverse element can be permanently affixed to the 
transverse block. In either embodiment, both the transverse and radial elements can be cut to any 



Brief Descrip tion of the Dran^ 
Fig. 1 is a top view of the present invention, showing the support elements and 
hinge, but exclusive of attached bone pins and clamps; 

Fig 2 is a side elevation of the joint support shown in Fig. 1, acting in 
schematic form the attached bone pins; ~ 

Fig 3 is a bottom view of the joint support shown in Fig. 2; 

Fig. 4 is a cross-sectional view of the joint support shown in Eg 2, taken generally 
along line 4-4 in Fig. 2, and omitting attached bone pins; 

Fig 5 is a cross-sectional view of the joint support shown in Fig 4, taken generally 
along line 5-5 in Fig. 4; 

Fig. 6 is a cross-sectional of an alternative embodiment of the joint support shown 
m R& 4 ' *** ■» 6-6 in Fig 4, showing a. alternate method of attaching the 

support elements to the hinge blocks, and shown with sections of the transverse support element 
removed; and 

Fig. 7 is a medial view of a section of a dog skeleton, showing the tibia, tarsus and 
metatarsus attached to the joint support of the present invention. 

Detailed Description of the nm^^ 
gest Mode for Carrying Out the Tmi»nf ,~ n 
Referring generally to the drawings and focusing particularly on Fig. 2, a joint 
support according to the present invention is indicated generally at 10. Joint support 10 includes a 
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hinge 12 defined by a pintle 14, preferably with a tubular passage 15 being formed in pintle 14 to 
define a longitudinal axis or hinge axis 16. Hinge 12 can be further defined to include a pair of 
hinge bodies. 

One such hinge body is a radial block 18, having a tongue 20 in which is formed a 
pintle bore 22 defining a longitudinal axis 24. Radial block 18 further includes a body 26 in which 
is formed a radial bore 28 defining a longitudinal axis 30. Radial bore axis 30 is preferably 
substantially perpendicular to and intersecting pintle bore axis 24. 

Another such block is a transverse block 32, having a tongue 34 in which is formed 
a pintle bore 36 defining a longitudinal axis 38. Transverse block 32 further includes a body 40 in 
which is formed a transverse bore 42 defining a longitudinal axis 44. Transverse bore axis 44 is 
preferably substantially perpendicular to and offset from pintle bore axis 38. A setscrew bore 46 
extends through transverse block 32 to open into transverse bore 42, and is preferably substantially 
perpendicular to the transverse bore. 

Joint support 10 includes support structure 48 operatively connected to hinge 12. 
One element of support structure 48 is a radial element 50 defining a longitudinal axis 52. Radial 
element 50 is connected to hinge 12 so that radial axis 52 is substantially perpendicular to and 
intersecting hinge axis 16. Another element of support structure 48 is a transverse element 54, 
defining a longitudinal axis 56, and in combination with radial element 50, defining a plane of 
support Transverse element 54 includes an anterior portion 58 and a posterior portion 60, -with 
anterior portion 58 being defined relative to posterior portion 60 by a line that extends 
perpendicularly from radial element 50 and intersects pintle bore axis 24. Longitudinal axis 56 is 
substantially perpendicular to and offset from hinge axis 1 6. 

In the preferred embodiment, radial element 50 extends into radial bore 28, and 
transverse element 54 extends through transverse bore 42. Radial dement 50 is fixed to binge 12, 
preferably by threading radial dement 50 into bore 28. The threaded engagement provides a 
relatively secure attachment, particularly when joint 10 is attached to an animal, yet also allows easy 
substitution of one length of radial dement 50 for another. 

Other methods of attaching radial dement 50 to hinge 12 could be used, including 
pressing, gluing, brazing or wdding radial dement 50 into hinge 12. Alternatively, radial element 
50 could be fixed relative to hinge 12 by a setscrew, not shown, or dement 50 could be formed 
with an integral pintle bore, also not shown Transverse dement 54 is fixed relative to hinge 12 by 
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a setscrew 62, having a tool socket 64 and defining a longitudinal axis 66. As with radial element 
50, transverse element 54 could be threaded into transverse block 32, or formed with an integral 
pintle bore, not shown Other means of pivotaliy interconnecting radial element 50 to transverse 
element 54, while preserving the relationship of elements 50 and 54 to the defined axis of pivoting 
are intended to be within the scope of the claims, set forth below. 

For reference, bone pins are indicated generally at 68, each defining a longitudinal 

axis 70 that is usually substantially normal to the support plane defined by support structure 48. 

Joint support 10 can be used with other configurations of bone pins 68. Bone pins 68 are attached 

to support structure 48 as desired, with clamps 72 as shown in Figs. 2-3. 

fig. 7 shows a representative example of joint support 10 being used to support the 

hock joint of a dog. Pertinent sections of a dog anatomy are shown generally at 100, including a 

tibia, a tarsus and a metatarsus. 

Industrial Applicability 
TTie joint support of the present invention is applicable in any situation where it is 
desired to support a movable joint of an animaL It is particularly applicable to the support of the 
tibia-tarsal joint (hock joint) and the humerus-ulna/radius joint (elbow joint) of a dog or a cat. 
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I CLAIM 

1. A joint support for attachment to a limb of an animal, thereby limiting the 
movement of a joint in that limb to be substantially around a single axis, the joint support 
comprising: 

a radial element having a longitudinal axis; 

a transverse element having a longitudinal axis, the transverse element operatively, 
pjvotally connected to the radial element around an axis of rotation; and 

wherein the longitudinal axis of the radial element substantially intersects with the 
axis of rotation, and the radial element is restricted to about radial rotation about the axis of 
rotation, and wherein the longitudinal axis of the transverse element is partially fixed relative to the 
radial element to be substantially coplanar but not collinear with the longitudinal axis of the radial 
element, and to be substantially offiset from the axis of rotation 



2. lbs joint support according to paragraph 1, wherein "the lor«itudinal axis of the 
transverse element is substantially perpendicular to the axis of rotation so that the transverse 
dement is restricted to about tangential rotation around the axis of rotation 
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3 A joint support for attachment to a limb of an animal, the joint support limiting the 
movement of a joint in that limb to be substantially around a single axis, the joint support 
comprising: 

a hinge having two connected hinge blocks that pivot around a predefined hinge 

axis; 

a radial element having a longitudinal axis, the radial element attached to one of the 
hinge blocks so that the longitudinal axis of the radial element is substantially perpendicular to the 
hinge axis, and so that the longitudinal axis of the radial dement substantially intersects with the 
hinge axis, wherein the radial dement is restricted to radial rotation around the hinge axis; and 

a transverse dement having a longitudinal axis, the transverse dement operativdy 
connected to another of the hinge blocks so that the longitudinal axis of the transverse dement is 
substantially ofiset from the hinge axis. 



4. The joint support according to paragraph 3, wherein the longitudinal axis of the 
transverse dement is substantially perpendicular to the axis of rotation so that the transverse 
dement is restricted to about tangential rotation around the hinge axis. 
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5. A joint support for supporting the tarsus and metatarsus of an animal relative to the 
tibia, the joint support comprising: 

a pintle having a longitudinal axis; 

a radial block having formed therein a pintle bore, the pintle bore including a 
longitudinal axis, wherein the radial block is mounted on the pintle; 

a transverse block having formed therein a pintle bore, the pintle bore having a 
longitudinal axis, wherein the transverse block is mounted on the pintle; 

a radial dement having a longitudinal axis, the radial element operatively connected 
to the radial block so that the longitudinal axis of the radial dement is substantially perpendicular to 
the longitudinal axis of the pintle, and so that the longitudinal axis of the radial dement substantially 
intersects the longitudinal axis of the pintle; and 

a transverse dement having a longitudinal axis, the transverse dement operativdy 
connected to and extending through the transverse block to define an anterior portion and a 
posterior portion of the transverse dement, with the longitudinal axis of the transverse dement 
being substantially offset from the longitudinal axis of the pintle and substantially coplanar with the 
longitudinal axis of the radial dement, 

wherein, in use, the radial dement is affixed to the tibia and the transverse dement 
is affixed to the tarsus and metatarsus, with the posterior portion of the transverse dement being 
generally affixed to the tarsus and the anterior portion of the transverse dement being generally 
affixed to the metatarsus. 
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6. The joint support according to paragraph 5, wherein the longitudinal axis of the 
transverse element is substantially perpendicular to the axis of rotation so that , the transverse 
element is restricted to about tangential rotation around the longitudinal axis of the pintle. 



8 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US98703509 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :A61B 17/60 
US CL :606/54 

Accoitling to International Patent Classification (IPC) or lo both national classification and IPC 



a FIELDS SEARCHED 



Minimum documentation searched (classification tyitcm followed by classification symbols) 
U.S. : 606/54-59 



Documentation searched other than minimum documentation to the extent that such 
none 



documents are included in the fields searched 



Electronic data base consulted during ihe internal tonal search (name of data 
none 



base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



US 4,604,997 A (DE BASTIANI et al.) 12 August 1986, 
reference. 



entire 



US 4,922,89^ A (AGEE et al.) 08 May 1990, entire reference. 



Relevant to claim No. 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special caacg orioa of cited document*: 

4oo*»«m defming lb* |«Mr*l Matt of 4m an which b aoteoowdorad 
to be of partioolor roWvoaeo 

poblUhod on or oAcr 0m l*am«io«*l fttina <***■ 

hichl 



tetcr (kxuMot pobfcahod afMr th« irit«rn»oof»J fil«f, Am 
6m* aod not in cooAiei wkh *m oppKcaMon hot «*-d v 
th« prinotpta or theory undartyia* *• m*a«boo 

dot— ww of particular itlnw*; dw « 



i or priority 



•7 throw doubt* on priority claim's) or which - 
Jm pubticooon data of another ritatooa or odwr 



I (a* apoeafttd) 



doetaocatt of particular roUvai 



: 0m ewiwad wnt» 



docuMoMpohlbhod prior to dM amornaooool Hlin, dau hw> bur ihao 
Iho priority doto cm up ad 



boi»« obvious to a penon akiHcd in dM on 
docamonl mam bar of dM tarn a paum faaoUy 



Dale of the actual completion of the international search 
19 JUNE 1998 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademark* 
Box PCT 

Washington. D.C 20231 
Facsimile No. (703) 305-3230 



Date of mailing of the international search report 



1 4 JUL 1998 



Auj^UDrized officer fy&£yL~~ 

GUY V. TUCKER ^ 
Telephone No. (703) 308-3271 



Form PCT/ISA/210 (second shcct)(July 1992)* 




THIS PAGE BUWK iuspto) 



